Disruption of SRM1, a mitogen-activated protein kinase gene, affects sensitivity to osmotic and ultraviolet stressors in the phytopathogenic fungus Bipolaris oryzae.
Mitogen-activated protein kinases (MAPKs) play key roles in biological processes including differentiation, growth, proliferation, survival, and stress responses. We isolated and characterized the SRM1 gene, which encodes an MAPK related to yeast High-osmolarity glycerol 1 (Hog1), from the rice leaf pathogen Bipolaris oryzae. The deduced amino sequence of the SRM1 gene showed significant homology with Hog1-type MAPK homologues from other phytopathogenic fungi and contained a TGY motif for phosphorylation. The B. oryzae mutants with disruption of the SRM1 gene (Deltasrm1) showed growth inhibition under hyperosmotic, hydrogen peroxide, and UV exposure conditions. The Deltasrm1 mutants showed moderate resistance to dicarboximide and phenylpyrrole fungicides. The Deltasrm1 mutations caused a defect in the expression of the gene that encodes antioxidant enzyme catalase (CAT2) under UV and hyperosmotic conditions. Furthermore, the transcriptional patterns of the three melanin biosynthesis genes (PKS1, THR1, and SCD1) and of a gene of unknown function, uvi-1, which are specifically induced by near-ultraviolet (NUV) radiation, gradually decreased in comparison with the wild-type expression patterns. These results suggest that Srm1 contributes to responses to not only osmostress but also to hydrogen peroxide and UV stress, whereas Srm1 does not appear to regulate directly the expression of genes related to NUV-induced photomorphogenesis.